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Abstract 
With the arrival of the low-carbon economy, numerous enterprises have realized the significance of a transformation 
to the low-carbon operation. With regard to department store in China, which is closely related to our daily life, 
seems not up to the expectations. Through in-depth interview, field survey and low-carbon questionnaire survey, this 
paper has induced common problems existing in department stores and puts forward a path to realize their low-carbon 
operations in order to provide some references for the transformation of service industry in China. 
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of [name organizer] 
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1. Introduction 
Development of the low carbon economy has become a global consensus nowadays. More and more 
entrepreneurs realize the fact that enterprises not undertaking a "low carbon transformation" will be 
eliminated by the market. For the establishment of a sustainable economy model, a low-carbon path is 
being fulfilled through the technical innovation, efficient energy utilization, comprehensive development 
of resources and recycling of energy, however, so far as department store in China, its low-carbon 
operation seems a long way to go. Serious energy cost breaches the low-carbon economy ideas. 
Insufficient low-carbon consciousness of the administrators may cause the poor enforcement of energy 
saving measures, thus the resources can not be fully utilized. Through in-depth interview, field survey and 
low carbon questionnaire survey on several typical department stores in China, the writer tries to induce 
common problems existing in department stores and puts forward a path to realize their low-carbon 
operations. 
Available online at www.sciencedirect.com
 2011 Published by Elsevier B.V. Selection and/or peer-review under responsibility of National University of Singapore.
Open access under CC BY-NC-ND license.
Open access under CC BY-NC-ND license.
838   Zhang Ying-hua and Wang Dan-dan /  Procedia Environmental Sciences  12 ( 2012 )  837 – 842 
2. Operation problem of department store in china  
Through the investigation, problems existing in the department store in China for a low-carbon 
operation have been found out as follows: 
Fig.1 Operation problem analysis of department store 
2.1. Inadequacy of enforcement on energy- saving. 
Firstly, it is found that loss of energy in department store focuses on the light and power consumption 
as shown in Table 1ˊ
Table 1 Electricity situation of department store 
Light 
consumption 
Power consumption 
Item
 
O
ffice area 
Shopping area
M
achines
A
ir-condition 
W
ater aspirator
E
scalator 
Proportion 
(summer) 
30% 70% 
Proportion
(winter)
70% 30% 
Although energy-saving lamps were changed in stores since 2006, and 60%-70% of the area has been 
covered in 2010, other high-energy cost still exist----the loss from no-load running escalator, frequency 
control used by the air-condition and replacement of office equipments such as printer or duplicator only 
for their abnormal work. 
Secondly, water consumption in department store is mainly on the cooling system of air-condition and 
washroom. Some water-saving measures have not been carried out in an initiative way and recycled water 
system has not been used in all washrooms of department store. 
About the heating-system, temperatures among different floors are not consistent—the higher is hotter 
while the low is colder, which has caused a high-level redundant of heat.
Insufficiency of 
energy saving and 
cost reduction 
Limitation of 
cyclic 
utilization
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new-energy 
exploration 
Non- 
standardization of 
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Deficiency of 
low- carbon 
consciousness 
Inefficient  
low-carbon 
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From the investigation, it is also found that there is not an overallrecord of electricity, water, and heat 
supply every month, quarter, even year, especially at the peak time. 
2.2. Insufficient ability of waste 
There is a regulation that all the waste in department store must be uniformly reclaimed by 
Administration Division. As limitation of its execution, some of the waste are recycled by stores 
themselves, some are brought back by suppliers and some of them have been handled as garbage. 
2.3. Non- standardization of energy saving  
From the interview, it is found that theadministrative staff has certain understanding of daily energy 
consumption, and some energy-saving measures has been taken spontaneously, however, none of 
regulation or rules of energy consumption has been formulated and no practice of energy-saving been 
encouraged and publicized correspondingly.
2.4. Poor utilization of new energy 
Although some energy-saving measures (e.g., heat insulator on exterior walls) has been adopted in the 
buildings of department store, upper solar-powered device is not installed at present and will not be taken 
into the plan even  in the future period.
2.5. Lack of low-carbon consciousness  
The author has investigated the middle management of department stores on April 16 and 17, 2010. 
120 copies of questionnaires were given out and 95 were taken back, 94.7% of the efficient rate has been 
achieved. Now the investigation result as follow. 
Fig.2 Result of administrators’ low-carbon consciousness 
From Fig.2, we can see that most of the administrators know about the low-carbon economy, but the 
depth knowledge of it is insufficient, that is to say, the low-carbon knowledge is badly needed to be 
promoted in the department store in China. 
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3. The low-carbon path of superstore in china 
As shown in Fig3, a “3R+1S”model is constructed to improve the low-carbon operation of department 
store in our country.
Fig.3. “3R+1S”low-carbon operation mode for department store in China 
3.1. Adoption of Quantitative Management to realize the consumption of recycling
Quantitative management is essentially the science of making decisions based on mathematical or 
numerical models and techniques [1]. It places strong emphasis on data analysis and applied statistics, 
while also providing a solid foundation in the broader economic and management environment [2]. In 
order to realize the energy consumption of department store in China, we may adopt this thought in its  
On one hand, quantitative energy conservation on electricity, water, and heating system can be 
adopted:   
As for electricity conservation, frequency conversion could be used to solve energy consumption of 
escalator’s no-load running. It runs at the normal speed when someone on, but lower speed at empty. In 
this way, 15ˁ -40ˁ  of the energy will be saved. The same technology is suitable for the 
air-condition----its CAV system can be changed into VAV system. In the office areas, energy-saving light 
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should be used and aging equipment should be checked and fixed promptly. As for water conservation, 
circulation system of reclamation through which the daily water can be reused to flush the washroom 
should be adopted and discontinuous heating system can be used among higher floors. By means of meter 
reading, heating installation will be shut or turned on with the degree of the temperature rises or drops.   
On the other hand, the system of energy-saving management should be established in the department 
store for a mathematical description and scientific controlling. A systematic model can be constructed like 
this: 
a. Allocate full-time manager of energy-saving. 
b. Establish check-up system of energy consumption 
c. Make statistics of energy consumption 
d. Establish analysis system on energy-using 
e. Record energy consumption of the main equipment. 
3.2. Application of Lean Management to reduce the consumption of energy  
Through the composition of the system, organization of personnel, mode of operation and supply and 
demand of the market, lean management is to eliminate all useless invalid labor and waste [3]. Maybe this 
concept can be applied for the operation and management of department store in China. In order to 
mobilize all positive factors to ensure the low-carbon operation, lean concept should be transferred to all 
levels of the organization and every personnel. Meanwhile, constant reduction of cost and improvement 
of service quality are considered as an effective way to achieve lean management. 
3.3. Application of MBO (Management by Objective) to realize the recycling 
Management by Objective (also known as Management by achievement) is a process of defining 
objectives within an organization so that administrators and employees agree to the objectives and 
understand theirs position in the organization [4]. As for the management of the department store, on one 
hand, the idea of MBO can be combined with concept of circular economy: an overall objective should be 
set for the recycling and cyclic utilization of waste. Under the objectives declared by executives, 
administration department should unify the recycling of waste made by the shopping areas in department 
stores. Reward is rendered to the personnel who execute positively and those without implementation or 
with a negative attitude will be punished; On the other hand, under the lead of MBO, specific work 
should be done---to embed the building-integrated photovoltaic with solar cells in the glass walls and the 
energy consumption of the office in the store can be satisfied through the electron-transporting; to install 
the high-rise solar equipment through which the solar energy can be changed into the heat constantly to 
supply the daily needs.  
3.4. Adoption of Details Management to form the system of energy conservation  
Details management lays emphasis on the concept of the system [5]. Task must be ensured on specific 
post and specific personnel. On one hand, details concept should be emphasized on the low-carbon 
operation of the department store----Put all the details in daily work and life into effect and formulate it to 
be institutionalization and standardization, such as, shut off computers as it is unused in a long time or put 
the computer into Hibernation or Standby as you leave; more use of electronic mail, MSN and other 
instant communication tools instead of mobile phones; save papers and broadcast the idea of “low-carbon 
and energy-saving” to others actively. The system and specification of energy-saving should not only be 
carried out in the offices of the department store but also effective for all the levels of management and 
personnel, thus, systematization of energy-saving may come into being. On the other hand, the 
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low-carbon culture should be promoted at the target that every personnel will approve the low-carbon 
operation and carry on the low-carbon strategy actively. 
4. Goal achieved through principles of “3R+1S” 
By the implementation of“3R+1S”, a new goal with the meaning of result, return, and responsibility 
has achieved:  
4.1. Result 
Through the implementation of “3R+1S” and combinations of quantitative management, MBO, Lean 
management and details management, energy-saving and carbon emission reduction will be reached 
finally. Regardless of whether energy conservation on electricity, water, and heating system, recycling of 
waste and exploration of new energy can occupy the leading position in the industry, cost of operation 
can be reduced and economic benefit can raise, therefore, the core of competitiveness can be improved. 
4.2. Return
Through the improvement of the low-carbon operation model, transformation can be achieved in many 
aspects for the realization of low-carbon energy saving correspondingly. Such as the realization of 
energy-saving by reduction of electricity, water, and heating system; high efficiency of resources by 
recycling of waste; reclamation of new energy resources by exploration of solar energy and habituation of 
energy-saving by the common consciousness of all the personnel.  
4.3. Responsibility  
Development of the low-carbon economy is regarded as the social responsibility through principles of 
“3R+1S”.With it, great importance is attached to the low-carbon economy and responsibilities of energy- 
saving is undertaken positively then reputation of the department store will be improved and customers’ 
loyalty index will rise.   
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